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CLAIMS 

1. A semiconductor structure comprising: 

a monocrystalline oxide material; and 

a monocrystalline compound semiconductor material of 
first, type formed over: ying the monocrystalline oxide 
material . 

2 . The semiconductor structure of claim 1 further, 
comprising a template layer formed between the 
monocrystalline oxide material and the monocrystalline 
compound semiconductor naterial of first type. 

3. The semiconductor Structure of claim 1 further 
comprising a buffer l^e^ o^ monocrystalline semiconductor 
material of second type] formed between the monocrystalline 
oxide material and the monocrystalline compound 
semiconductor material of first type. 

4 . The semiconductor sjtriicture of claim 3 further 
comprising a template layer formed between the 
monocrystalline oxide material and the buffer layer of 
monocrystalline semicondtictor material of second type. 

5. The semiconductor sttructure of claim 3 wherein the 
buffer layer comprises a I monocrystalline semiconductor 
material selected from the group consisting of: 
Germanium, a GaAs^Pi.^ superlattice , an InyGa^.yP 
superlattice, and an InGslAs superlattice . 
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6. The semiconductor structure of claim 1 wherein the 
monocrystalline oxide material comprises an oxide selected 
from the group consisting of alkaline earth metal 
titanates, alkaline earth mejtal zirconates, alkaline earth 
metal haf nates, alkaline earth metal tantalates, alkaline 
earth metal ruthenates, alkaline earth metal riiobates, 
alkaline earth metal vanadates, alkaline earth metal tin 



based perovskites, lanthanum 
oxide and gadolinium oxide. 



7. The semiconductor structure of claim 1 wherein the 
monocrystalline oxide material comprises Sr^Ba^.^TiOj 
wherein z ranges from 0 to /i . 



aluminate, lanthanum scandium 



8 . The semiconductor stru 
monocrystalline oxide material 
oxide . 



9. The semiconductor structure of claim 1 wherein the 
monocarystalline compound semiconductor material comprises 
a material selected from the group consisting of : III-V 
compounds, mixed III-V compounds, I I -VI compounds, and 
mixed I I -VI compounds. 



re of claim 1 wherein the 
comprises a perovskite 



10 . The semiconductor 

the monocrystalline compound 
comprises a material selected 
of: GaAs, AlGaAs, InP, InGaAs, 
CdHgTe, and ZnSeS. 



structure of claim 1 wherein 
semiconductor material 
from the group consisting 
InGaP, ZnSe, AlInAs, CdS, 
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a monocrystalline oxide material having a first 
characteristic; and 

a monocrystalline compound semiconductor material 
having a second characteristic grown on the 
monocrystalline oxide material; and 
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wherein the first and second characteristics relate 
to each other in a manner selected from the group 
consisting of: 



the first and second dharaiteristics are lattice 



constants and the first and\s€ 
substantially matched; and 



rond characteristics are 



the first and second characteristics are related to 
crystal orientation of the mohc^crystalline oxide material 
and the monocrystalline compound semiconductor material 
and wherein the crystal orientations are rotated with 
respect to each other. 



12. The semiconductor stricture of claim 11 wherein 

25 the monocrystalline compound semiconductor mateirial 

comprises a material selected from the group consisting 
of: GaAs, AlGaAs^ InP; InGaAs, jjnGaP, ZnSe, and ZnSeS. 
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13 



The semiconductor 
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structure of claim 11 wherein 
the monocrystalline oxide material comprises an oxide 
selected from the group conJisting of alkaline earth metal 
titanates, alkaline earth metal zirconates, alkaline earth 
metal haf nates, alkaline earth metal tantalates^ alkaline 
earth metal ruthenates, alka].ine earth metal niobates/ . 
alkaline earth metal vanadates, alkaline earth metal tin 



based perovskites, lanthanum 
oxide and gadolinium oxide. 



aluminate, lanthanum scandium 



14 . The semiconductor structure of claim 11 wherein 

the monocrystalline oxide material comprises Sr^Ba^.^TiOa 
wherein z ranges from 0 to 1 



15. 



The semiconductor sqr^cture of claim 11 wherein 



/ 



the crystal orientations are roj^ated by 45 degrees with 
respect to each other . 

16. A semiconductor structure comprising: 

a monocrystalline semiconductor substrate; 

an amorphous layer overlying the monocrystalline 
semiconductor substrate; 



a monocrystalline oxide 
layer; and 



layer overlying the amorphous 



a monocrystalline compound semiconductor layer 
30 overlying the monocrystalline oxide layer. 

17. The semiconductor structure of claim 16 wherein 

the monocrystalline semiconductor substrate comprises a 
layer of a material comprising silicon. 
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18. 



The semiconductor 



the amorphous layer comprises a silicon oxide 
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structure of claim 17 wherein 
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19. The semiconductor 

comprising a template layer 



structure of claim 16 further 
between the monocrystalline 
oxide layer and the monocrystalline compound semiconductor 
layer. 



20- The semiconductor structure of claim 19 further 

comprising a buffer layer between the template layer and 
the monocrystalline compound semiconductor layer. 

21. The semiconductoy sjtructure of claim 16 further 
comprising a buffer layer bet-weep, the monocrystalline 
oxide layer and the monocrystalline compound semiconductor 
layer . 

22. The semiconductor siructure of claim 21 wherein 
the buffer layer comprises a layer of semiconductor 
material . 

23 . The semiconductor structure of claim 16 wherein 

the monocrystalline oxide material comprises Sr^^Ba^.^TiOj 
wherein z ranges from 0 to 1 

24. The semiconductor st:ructure of claim 16 wherein 

the monocrystalline compound semiconductor material 
comprises a material selected ::rom the group consisting 
of: GaAs, AlGaAs, InP, InGaAs, InGaP, ZnSe, and ZriSeS. 
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A semiconductor structure comprxsmg 



a mono crystal line 
lattice constant ; 



substrate characterized by a first 



a monocrystalline insulator layer having a second 
lattice constant different than the first lattice constant 



ovierlying the monocrystalline 



substrate; and 



a monocrystalline compound semiconductor layer having 
a third lattice constant different than the first 
lattice constant overlying the monocrystalline insulator 
layer . 



26. The semiconductor I strja^cti^re of claim 25 wherein 
the third lattice constant r^^ifferent from the second 
lattice constant. 

27. The semiconductor structure of claim 25 further 
comprising an amorphous oxide layer between the 
monocrystalline substrate and the monocrystalline 
insulator layer. 

28. The semiconductor structure of claim 27 wherein 
the amorphous oxide layer has ii thickness sufficient to 
relieve strain in the monocrystalline insulator layer. 



29. The semiconductor 

comprising a template layer 
insulator layer and the monoc 
semiconductor layer. 



stijucture of claim 25 further 
between the monocrystalline 
crystalline compound 
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30. The semiconductor structure of claim 25 further 

comprising a buffer layer between the monocrystalline 



insulator layer and the monoc: 
semiconductor layer. 



31* The semiconductor 

the monocrystalline substrate 
crystalline orientation and 
layer is characterized by a 
and wherein the second 
with respect to the first c 



tihe 



crystall 



32, The semiconductor 
the monocirystalline substrate 

33. The semiconductor s 
the monocrystalline substr 
comprising silicon, the monoc 



rystalline compound 



structure of claim 25 wherein 
is characterized by a first 
monocrystalline insulator 
second crystalline orientation 
ine orientation is rotated 
ryistalline orientation. 



structure of claim 25 wherein 




^omprises silicon. 

cture of claim 25 wherein 
oTt^rises a material 
:rystalline insulator 
comprises an alkaline earth netal titanate and the 
monocrystalline compound semiconductor material comprises 
a material selected from the group consisting of: GaAs, 
AlGaAs, ZnSe, and ZnSeS. 



34 . The semiconductor 

the monocrystalline insulator 
where z ranges from 0 to 1. 



structure of claim 33 wherein 
layer comprises Sr^Ba^.^TiOj 



35. The semiconductor structure of claim 25 wherein 

the monocrystalline insulator comprises an oxide selected 
30 from the group consisting of alkaline earth metal 

zirconates, and alkaline earth! metal haf nates and the 
monocrystalline compound semiconductor layer comprises a 
material selected from the group consisting of: InP and 
InGaP . 
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a monocrystalline 
lattice constant; 
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A semiconductor structure comprising: 



substrate characterized by a first 



nitride 



a monocrystalline 
lattice constant different t 



overlying the monocrystallii 



a monocrystalline cor 
a third lattice constant 
second lattice constants 
nitride layer. 



layer having a second 
lan the first lattice constant 
substrate; and 




semiconductor layer having 
erent tha;n the first and 
the monocrystalline 



overlying 



37. The semiconductor structure of claim 36 wherein 

the monocrystalline nitride comprises a material selected 
from the group consisting of gallium nitride, aluminum 
nitride and boron nitride. 
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38. 



A semiconductor structure comprising 



a first monocrystalline 
comprising silicon and having 
region; 
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semiconductor substrate 
a first region and a second 



an intermediate layer co|nprising a silicon oxide 
overlying the first region; 



a first monocrystalline 
intermediate layer ; 



oxide layer overlying the 



a second monocrystalline-p^ 
overlying the first monocry'st 



a second monocrystallii 
second monocrystalline s€ 



emiconductor layer 
Inline oxide layer; 




oxide layer overlying the 
layer; and 



emiconductor 



a third monocrystalline s 
the second monocrystalline oxi 
least one of the second 
layer and the third semiconduc 
compound semiconductor material 



monocrystall 



emiconductor layer overlying 
de layer and wherein at 
ine semiconductor 
tor layer comprises a 



39. The semiconductor 

comprising a template layer 
monocrystalline oxide layer an 
semiconductor layer . 



structure 



between 



of claim 38 further 
the first 
d the second monocrystalline 



40. The semiconductor structure of claim 3 8 further 

comprising an active semiconductor component positioned at 
least partially in the second region. 



• If 
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PATENT 
CR99-033 



structure of claim 4 0 further 
comprising a second semiconductor component positioned at 
least partially in the secopd monocrystalline 
semiconductor layer . 



42 



The semiconductor 



structure of claim 41 wherein 



the second monocrystalline oxide layer comprises a gate 
dielectric of the second semiconductor component . 

43. The semiconduct'or l^t^cture of claim 41 further 

comprising an electrical ioaJrerconnect ion between the 
active semiconductor component and the second 
semiconductor component . 



44. The semiconductor 

the second monocrystalline 
group III-V compound and thei 
component comprises a compor.ent 
amplifier. 



structure of claim 41 wherein 
emiconductor layer comprises a 
second semiconductor 

in a radio frequency 
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A semiconductor 



a first monocrystall 
comprising a first region 
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device comprising: 

^ne semiconductor layer 
and a second region; 



an electrical semiconductor component positioned at 
least partially within the first region; 



a second monocrystall 
overlying the second region 



Lne compound semiconductor layer 
and 



a second semiconductor component positioned at least 
partially within the second monocrystalline compound 
semiconductor layer. 

46. The semiconductor, gevi^e of claim 45 further 
comprising a monocrystallMxxe oxide layer positioned 
between the first region aJd the second monocrystalline 
compound semiconductor region - 

47. The semiconductor device of claim 4 6 further 
comprising an electrical in :erconnection between the 
active semiconductor component and the second 
semiconductor component . 
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The semiconductor 



earth metal titanates, alkal 



device of claim 46 wherein the 



first monocrystalline • semiconductor layer comprises 
silicon and the monocrystalline oxide layer comprises a 
material selected from the giroup consisting of: alkaline 



ine earth metal zirconates. 



and alkaline earth metal haf hates. 
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49. The semiconductor device of claim 45 further 

comprising an electrical interconnection between the 
active semi conduct ^2L-<:omponent and the second 
semiconductor component . 
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50. A process for fabricating a semiconductor 

structure comprising the steps of: 
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providing a monocrystalline semiconductor substrate 
comprising silicon; 

epitaxially growing a monocrystalline oxide layer 
overlying the monocrystalline substrate; 



monocrystall 



epitaxially 



oxidizing the 
during the step of 
oxide layer between the 
substrate and the monocrystall 



ine semiconductor substrate 
growing to form a silicon 
ine semiconductor 
ine oxide layer; 



monocrystall 



epitaxially growing a monocrystalline compound 
semiconductor layer overlying \bhe-jaonocrystalline oxide 
layer. \ J 

■ 

51. The process of claim 50 further comprising the 

step of forming a first tempiLate layer on the 
monocrystalline semiconductor substrate. 



52. The process of claim 

providing a monocrystalline 
comprises providing a 
layer on a surface thereof 
template layer comprises the 



substrate 



and 



51 wherein the step of 
Semiconductor substrate 

having a silicon oxide 
the step of forming a first 
steps of : 



depositing a material selected from the group 
consisting of barium and strontium onto the silicon oxide 
layer and 



heating the substrate to 
silicon oxide. 



react the material with the 



52 



is3 



01 

I n 

■3S S 



3 'S? 



15 



20 



25 



30 



35 



53 . 



The process of claim 51 wherein the step of 
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providing a monocrystalline semiconductor substrate 
comprises providing a substrate having a silicon oxide 
layer on a surface thereof and the step of forming a first 
template layer comprises the steps of 



depositing strontium 
oxide layer and 



and oxygen onto the silicon 



10 heating the substrate to react the strontium and 

oxygen with the silicon oxide. 



54, The process of claim 50 wherein the step of 

epitaxial ly growing a monocrystalline oxide layer 
comprises the steps of : 



heating the substrate to 
400 **C and aibout 600 **C; and 




temperature between about 



introducing reactants 
and oxygen - 



comprising strontium, titanium. 



55. The process of clad 

introducing comprises contro 
to titanium and controlling 



m 54 wherein the step of 
ling the ratio of strontium 
jiartial pressure of oxygen. 



The process of claim 55 wherein the step of 



semiconductor SLQ^strate 



56. 

oxidizing the monocrystalline 
comprises increasing the partial pressure of oxygen above 
a level necessary for epitaxially growing the 
monocrystalline oxide layer. 

57. The process of claim 50 further comprising the 

step of forming a second template layer overlying the 
monocrystalline oxide layer. 
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58- The process of claim 57 wherein the step of 

forming a second template layer comprises the. step of 



capping the monocrystalline 
comprising a monolayer of a 
group consisting of titaniun, titanium and oxygen, 
strontium, and strontium and oxygen 



oxide layer with a layer 
material selected from the 



59. The process of c 

epi taxi ally growing a mon 
semiconductor layer comprise 



lalim 58 wherein the step of 
compound 



ociystalline 



reacting the arsenic wi 
template layer . 



depositing arsenic on tjhe second template layer; and 



th the material of the second 



60. The process of 

epitaxial ly growing a monoc 
semiconductor layer further 
deposing gallium and arsenic 




59 wherein the step of 
r^jTstalline c ompound 
(-omprises the steps of 
after the step of reacting. 



61. The process of clad.m 57 further comprising the 

step of forming a buffer laycsr overlying the second 
template layer. 



62 



The 



process of claijm 
step of forming a buffer _^ 
monocrystalline oxide layer 



layer 



50 further comprising the 
overlying the 



63. The process of clailm 

forming a buffer layer comp: 
depositing a layer of germanium 
monocrystalline oxide layer 



62 wherein the process of 
5S the step of epitaxially 
overlying the 
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64. The process of claim 62 wherein the process of 

forming a buffer layer comprises the step of depositing a 
super lattice comprising a Ijll-V group compound 
semiconductor material • 



65. The process of c 

epitaxial ly growing a monoc 
comprises the step of 
earth metal titanate. 



66. 



laim 



50 wherein the step of 
i^stalline oxide layer 

growing an alkaline 



epitaxially 



The process of cl^iqa 65 wherein the step of 
epitaxially growing a monocrystalline compound 
semiconductor layer comprises yt-he^ step of epitaxially 
growing a layer from the gisxmp consisting of the GaAs, 
AlGaAs , ZnSe , and ZnSSe . 

67. Th(B process of claim 50 wherein the step of 
epitaxially growing a monocr]|^stalline oxide layer 
comprises the step of epitaxially growing an oxide from 
the group consisting of the s.lkaline earth metal 
zirconates and the alkaline earth metal haf nates. 

68. The process Qf claim 67 wherein the step of 
epitaxially growing a monocrystalline compound 
semiconductor layer comprises the step of epitaxially 
growing a monocrystalline lay^r of compound semiconductor 
material selected from the grpup consisting of InP and 
InGaAs . 
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69. The proce 

step of forming a s 
monocrystalline oxi 
thickness of about 
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33 of claim 68 further comprising the 
econd template layer overlying the 
de layer by depositing a layer having a 
1-10 monolayers of a material selected 
from the group consisting of Zr-As, Zr-P, Hf-As, Hf-P, 
Sr-O-As, Sr-O-P, Sr^As, Sr-P, Ba-O-As, Ba-O-P, Ba-As, 
Sr-Ga-O, Ba-Ga-oJ aim~-Ba-P- 

70, The process of claim 50 wherein the step of 

epitaxially growing a monocrystalline oxide layer 
comprises epitaxially growing at a growth rate of about 
0.3-0.5 nm per minute. 
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71 



A process for fabricating a semiconductor 



structure comprising the 



providing a monocrystalline semiconductor sxibstrate; 



epi taxi ally growing 
overlying the monocrystall 



oxidizing the monoc 
during the step of epit 
oxide layer between the 
substrate and the 



epitaxially growing 
semiconductor layer 
layer . 



steps of 



a monocrystalline oxide layer 
ine substrate ; 



ocr^sta! 



stalline semiconductor substrate 
ajxially growing to form a silicon 
nonocrystalline semiconductor 
ine oxide layer; 



monocr install 



a monocrystalline compound 
overlying the monocrystalline oxide 
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72. A process for ^ 

structure comprising the 



providing a 
5 surface; 



monocrysitalline oxide layer having a 



forming a template 1 



epitaxially growing 
semiconductor layer overljying 



73. 



The process of 
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abricating a semiconductor 
steps of : 



ayer on the surface; and 



a monocrystalline compound 
the template. 



laim 72 wherein the step of 
providing a monoc2rystalli]ie oxide layer comprises 
providing a monocrystallHi^ oxide layer comprising a 



material selected from 
earth metal titanates, 
and alkaline earth meta 




74 



The process of c 



roup consisting of alkaline 
e earth metal zirconates, 
f nates . 



laim 72 wherein the step of 
providing a monocrystalline oxide layer comprises 
apitaxially growing a monocrystalline oxide layer lattice 
matched to an underlying monocrystalline silicon 
substrate. 



75 . The process of c 

providing a monocrystallin<» 
providing an oxide layer 
ranges from 0 to 1. 



aim 72 wherein the step of 
oxide layer comprises 
c<j)mprising Sr^Ba^.^TiOa where z 



76. The process of cl 

forming a template layer 
with 1-10 monolayers of a 
Sr, and SrO. 



aim 75 wherein the step of 
comprises capping the oxide layer 
material selected from Ti^ TiO^ 
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77. The process of c 

epi taxi ally growing a mono 
semiconductor layer compri 
layer selected from GaAs, 
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aim 76 wherein the step of 
crystalline compound 
ses epitaxially depositing a 
AlGaAs, GaAsP/ and GalnP. 



78. The process of cl 

step of depositing a buf fei 
layer. 



aim 76 further comprises the 
layer overlying the template 



79. The process of claim 78 wherein the step of 

depositing a buffer layer comprises epitaxially depositing 
a superlattice layer of a^ma^^erial selected from GaAs^P \: 
where x ranges from 0 tp/l anti iHyGa ^.^ P where y ranges 
from 0 to 1. 




80. The process of claim 79 wherein the step of 

epitaxially growing a monoca-ystalline compound 
semiconductor layer comprisess epitaxially depositing a 
layer selected fron GaAs, AJGaAs, GaAsP, GalnAs/ InP and 
GalnP. 



laim 



81. The process of c 

forming a template layer 
monocrystalline oxide layer 
material selected from Ge-Sr 



comprises 



82. The process of cla 

step of epitaxially depositing 
germanium . 



30 



75 wherein the step of 
capping the 
/^rith 1-10 monolayers of a 
and Ge-Ti. 



m 81 further comprising the 
a buffer layer of 
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83 . The process of claim 75 wherein the step of 
forming a template layer comprises the steps of: 

capping the monocrys^alline oxide layer with 1-10 
monolayers of ZnO; and 

depositing 1-3 monolayers of zinc rich ZnO overlying 
the monolayers oif ZnO. 

84. The process of claim 83 -therein the step of 
epitaxially growing a ihonocrystalline compound 
semiconductor layer comprises epitaxially growing a layer 
selected from ZnSe and ZnSeS. 



85. The process of claim 75 wherein the step of 

forming a template layer /coinprises the step of capping the 



monocrystalline oxide layer 



86. 




-2 monolayers of SrS, 



The process of cICaim 85 wherein the step of 



epitcixially growing a monocJ'ystalline compound 
semiconductor layer comprises epitaxially growing a layer 
of ZnSeS • 



87. The process of claiLm 

providing a monocrystalline 
providing a monocrystalline 
material selected from the g 
earth metal zirconates, and 



72 wherein the step of 
Dxide layer comprises 
oxide layer comprising a 
::oup consisting of alkaline 
alkaline earth metal haf nates 



88. The process of claim 87 wherein the process of 

forming a template layer comprises capping the 
monocrystalline oxide layer with 1-10 monolayers of a 
material selected from Zr-As, 
Sr-O-As, Sr-P, Sr-O-P, Ba-As, 
Ba-Ga-O, and Ba-O-P. 



Zr-P, Hf-As, Hf-P, Sr-As, 
Ba-O-As, Ba-P, Sr-Ga-O, 
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89. The proc 

epitaxially growinig 
semiconductor laye r 
comprising a 



material 



comprising 



90. The pro 

buffer layer 
where indium range ^ 
overlying the temp 



ss of claim 88 wherein the step of 
a monocrystalline compound 
comprises epitaxially growing a layer 
selected from InP and InGaAs. 



s of claim 89 further comprising a 

a superlattice comprising InGaAs 
from d to about 47% deposited 
ate. 
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forming an accommodat 
monocrYstalline 



semiconductor 



forming an amoarphous 
monpcrystalline 
accommodating buffer layer 
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^ process for fabricating a semiconductor 
structure comprising the siteps of: 

providing a monocrystalline semiconductor substrate; 



ing buffer layer overlying the 
substrate; 



semiconductor 



epitaxially growing a 
semiconductor layer overlyi 
layer. 



ntermediate layer between the 
substrate and the 
and 



ntonocrystalline compound 

the accommodating buffer 




92. The process of claim 91 wherein the step of 

forming an amorphous intermediate layer comprises the step 



of diffusing oxygen through 



the accommodating buffer layer 



to oxidize the monocrystalline semiconductor substrate. 

93. The process of claim 91 wherein the step of 

forming an accommodating bu::fer layer comprises growing an 
epitaxial layer by a process selected from MBE, MOCVD, 
MEE, and ALE. 



claim 



94 . The process of 

providing a monocrystalline 
comprises providing a 
having a silicon oxide layei 



monocifystall 



91 wherein the step of 
semiconductor substrate 

ine silicon substrate 
on a surface thereof. 
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95. The process of claim 94 wherein the step of 

forming an accommodating ] suffer layer comprises the steps 
of: 



reacting a material s 
silicon oxide layer to f 
siobstrate surface; and 

epitaxial ly deposing 
wherein z ranges from 0 to 



elected from Sr and SrO with the 
a template on the silicon 

a layer comprising Sr^Ba^.^TiOj 
1 on the template. 



96. The process of claim 91 further comprising the 

step of forming a template overlying the accommodating 
buffer layer prior to the step of epitaxial ly growing. 



97. A process for f 

structure comprising the 



L 
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providing a monocrys 
comprising a first region 
region having an oxidized 



bricating a semiconductor 
steps of : 

alline silicon substrate 
and a second region, the second 
surfaces- 



depositing a materia 



forming a CMOS circuit in the first regions- 



comprising strontium onto the 



second region having an oxjidized surface and reacting the 



material with the oxidized 
template layers- 
depositing a monocrys^ 
strontium, titanium and 



surface to form a first 



le oxide layer comprising 
jell overlying the first 



template layer by introduce. ng strontium, titanium, and a 



partial pressure of oxygen 

increasing the partial 
amorphous layer of silicon 



to the template layers- 
pressure of oxygen to grow 
oxide on the second regions* 



an 



terminating the step oE depositing a monpcrystalline 
oxide layer by depositing a second template layer 
comprising a monolayer comp: rising titanium; 



depositing a layer of 
semiconductor material 
overlying the second template 



comprising 



mono c ry s t a 1 1 i ne c ompound 
gallium and arsenic 
layers- 



forming a semiconductor component in the layer of a 
monocrys t alline compound semiconductor material and 



64 



depositing a metallic conductor configured to 
electrically couple the qMOS circuit and the semiconductor 
component . 



98. 



A semiconductor 
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structure comprising : 



a monocrystalline seiiiconductor substrate; 

a monocrystalline oxd.de layer comprising Sr^Ba^.^TiOj 
overlying the monocrystal] ine semiconductor substrate^ 
wherein z ranges from 0 tc» 1; and 

an amorphous layer positioned between the 
monocrystalline semiconductor substrate and the 
monocrystalline oxide layer^ 

The semiconduL:o:r)strTicture of claim 89 wherein 
the monocrystalline semico iductor substrate comprises a 
Group IV element. 

100. The semiconductor structure of claim 98 wherein 

the monocrystalline oxide :.^yer has a thickness greater 
than 20 nm. 



101. The semiconductor 

the amorphous layer compri 
thickness sufficient to rel 
monocrystalline oxide layer 



structure of claim 98 wherein 
es silicon oxide and has a 
ieve strain in the 



102 . The semiconductor structure of claim 98 wherein the 
amorphous layer comprises silicon oxide and has a 
thickness greater than 1.0 nm. 
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103 . The semiconductor structure of claim 98 wherein the 
amorphous layer/comprises silicon oxide and has a 
thickness of O.S^sto 2.5 nm* 
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104 . A communicating device 



circuit, wherein the integrated circuit comprises: 



including an integrated 



an accommodating buffer 
a compound semiconductoi 
accommodating buffer 



and 

a Group IV semiconductor 



layers- 
portion overlying the 
layer, wherein the compound 
semiconductor portiok includes a feature selected 
from a group consisting of an amplifier, a 
modulating circuit, and a demodulating circuit; 



portion including a digital 



105 



logic portion coupled to the feature. 



The communicating device of claim 104, wherein the 
compound semiconductor portion has a crystal 
orientation that is rotatejd by approximately 45® with 
respect to a crystal orieii&ation of the accommodating 
buffer layer. 



106. The communicating devic 




the integrated circuit further comprises a 



monocrystalline Group 



monocrystalline Group 



107. The communicating device 
accommodating buffer layer 
semiconductor portion have 
greater than approximately 

compound semiconductor portjfion is at least 
approximately 20 nm. 



of claim 105, wherein: 



IV substrate underlying the 



compound semiconducto:r portion; and 
the accommodating buffer Layer has a crystal 

orientation that is rotated by approximately 45* 
with respect to a crystal orientation of the 

IV svibstrate . 



of claim 106, wherein the 
and the compound 
a lattice mismatch no 
2 . 0% and a thickness of the 
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108. The communicating device of claim 104, wherein the 



integrated circuit has a 
consisting of: 
the accommodating buffer 

orientation that is 



Eeature selected from a group 



layer has a crystal 
rotated by approximately 45' 
with respect to a cr^^stal orientation of the 
compound semiconductor portion; and 

layer and the compound 
have a lattice mismatch no 
greater than approxinlately 2.0% and a thickness of 
the compound semiconductor portion is at least 
approximately 20 nm, 

109. The communicating device ^f claim 104, wherein the 



the accommodating buffer 
semiconductor portior 



integrated circuit further 
Group IV substrate underly 
compound semiconductor 
the accommodating buffer 



monoc ry s t a 1 1 i ne Group 
the accommodating buffer 
semiconductor portion 



cp^mprises a monocrystalline 
monocrystalline 
on, wherein: 
Layer has a crystal 

orientation that is rotated by approximately 45*^ 
with respect to a crysjtal orientation of the 

IV substrate; and 
;.ayer and the compound 
have a lattice mismatch no 
greater than approximately 2.0% and a thickness of 
the compound semicondi;|c tor portion is at least 
approximately 20 nm. 



110. The communicating device 
accommodating buffer layer 
semiconductor portion have 
greater than approximately 

compound semiconductor portfon is at least 
approximately 20 nm. 



of claim 104, wherein the 
and the compound 
a lattice mismatch no 
2.0% and a thickness of the 
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111. A communicating device including: 
a signal transceiving means; 

an integrated circuit including: 

a compound serr iconductor portion having an 

amplifier coupled to the signal transceiving 
means; 

a Grpup IV semiconductor portion having a 

digital signal processing means coupled to 
the amplifier; and 
a unit coupled to the integrated circuit. 

112. The communicating '^p^ice of claim 111, wherein the 
communicating device inb-^u^s a portable telephone. 

113. The communicating device of claim 111^/ wherein the 
communicating device is a cellular telephone. 



114- The communicating de 
Group IV cemiconductor 
selected from a group 
converter and an analog 
the converter is couple i 



vice of claim 111> wherein the 
portion includes a converter 
djelected from a digital-to-analog 
to-digital converter, wherein 
to the unit. 



115 . The communicating 

unit is selected from a 
microphone, a speaker, 
means . 



devlLce of claim 111, wherein the 

group consisting of keyboard, a 
visual display, and a memory 
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116. The communicating devi ::e of claim 111^ wherein: 

the Group IV semiconduc :or portion includes a bipolar 

effect portion; and 
.udes a signal modulating 

digital signal processing 
ier. 



portion and a field 
the bipolar portion inci. 
means coupled to the 
means and the amplif 



117. The commimicating 

compound semiconductor 
signal modulating means. 



devicje of claim 111, wherein the 
further includes a 



portion 



118, The communicating devi cere*^ claim 111, wherein: 

the signal transceiving^jTeans includes an antenna; 
the amplifier is a Group III-V semiconductor power 
amplifier; 

the integrated circuit i:icludes a bipolar portion 

having a radio frecjuemcy to intermediate frequency 
mixer coupled to the Group III-V semiconductor 
power amplifier and the digital signal processing 
means; 

the unit includes a micrc phone; and 

the communicating device further includes a speaker. 
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119. An integrated circui 
a monocrystalline 
a compound semiconducjtor 

overlying the 

semiconductor 
a Group IV semiconductor 

electrical 

the Group IV 

over the monoc 

substrate . 



Gro up 



mon< >crystalline 



sxibMtrate 



componc tnt 



semic onductor 



ryst alline 



120. The integrated circuit 
comprising a waveguide, 
coupled to the laser an]d 



121. The integrated circu 
electrical component, is 



comprising: 
IV semiconductor substrate; 
portion including a laser 
Group IV 

and 

portion including an 
coupled to the laser, wherein 
portion lies within or 
Group IV semiconductor 



of claim 119, further 
wherein the waveguide is 
to the electrical component 

of claim 119, wherein the 
ansistor. 




122. The integrated circui 
Group IV semiconductor 
transistors, of which, 
of the CMOS transistors 



t of claim 119, wherein the 
>ortion includes CMOS 
i:he electrical component is one 



123 . The integrated circui 
comprising an 
the monocrystalline 
and the compound 



accommodat : ing 
Group 



124 • The integrated circuit 
comprising a waveguide. 



: of claim 119, further 

buffer layer lying between 
IV semiconductor substrate 
portion. 



semicoi tductor 



of claim 123, further 
wherein the waveguide is 
coupled to the laser and the electrical component, and 
wherein the waveguide comprises at least a portion of 
the accommodating buffer layer. 
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125. The integrated circuit of claim 123, wherein the 
compound semiconductor portion has a crystal 

orientation that is rotat:ed by approximately 45^ with 
respect to a crystal ori4ntation of the accommodating 
buffer layer. 



126. The integrated circuit of claim 125, wherein the 
accommodating buffer layer has a crystal orientation 

that is rotated by approxjlmately 4 5** with respect to a 
crystal orientation of th^ monocrystalline Group IV 
semiconductor substrate . 

127. The integrated circuit bJv..xJlaim 123, wherein the ; 
integrated circuit has ks^^f/^ature selected from a group 
consisting of: 

the accommodating buffer I layer has a crystal 

orientation that is dotated by approximately 45^ 
with respect to a cry^stal orientation of the 
monocrystalline Group] IV semiconductor substrate; 
and 

the accommodating buffer jlayer and the compound 

semiconductor portion have a lattice mismatch no 
greater than approximately 2.0% and a thickness of 
the compiound semicondipctor portion is at least 
approximately 20 nm. 
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128- The integrated 



the accommodating buffer layer has a crystal 



orientation 
with respect 



circuit of claim 123, wherein; 



that is rotated by approximately 45** 
to a crystal orientation of the 
monocrystalljine Group IV semiconductor substrate; 
and 

the accommodatiilg buffer layer and the compound 

semiconduct03?s^portion have a lattice mismatch no 

^proximately 2.0% and a thickness of 
Semiconductor portion is at least 
20 nm. 



greater than 
the compo 
approximate 




129. The integrated 
accommodat ing 
semiconductor 
greater than 
compound 
approximately 20 



buffer 



port 



circuit of claim 123 # wherein the 

layer and the compound 
ion have a lattice mismatch no 

2.0% and a thickness of the 
portion is at least 



approximately 



semiconductor 



am. 



P 

m 



S 5^ , 

y s 
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130. An integrated circuit comprising 
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a first accommodating buffer layer; 

a first monocrystclline semiconductor layer overlying 
the first accoTimodating buffer layer; 

a second accommodating buffer layer overlying the 
first monocrysi:alline semiconductor layer; and 

a second monocryst illine semiconductor layer 

overlying the second accommodating buffer layer. 



131. The integrated 
one of the first 
semiconductor 
semiconductor 
the other of the f 
semiconductor 
semiconductor 



ciihcuit of claim 130, wherein: 
ard second monocrystalline 
1 ayers is a monocrystalline compound 
layer; and 

irst and second monocrystalline 
Iciyers is a monocrystalline Group IV 
Icyfer. 



132. The integrated circui/t of claim 130, wherein: 



the first monocryst 
crystal orientat 



line semiconductor ?.ayer has a 
ton that is rotated by 

approximately 45t with respect to a crystal 
orientation of tlie first accommodating buffer 
layer; 

ing buffer layer has a crystal 
is rotated by approximately 45* 
crystal orientation of the first 



the second accommodat: 
orientation that 
with respect to a 



the second monocrysta 



30 



monocrystalline semiconductor layer; and 



nine semiconductor layer has a 



crystal orientation that is rotated by 
approximately 45° with respect to a crystal 
orientation of th€ second accommodating buffer 
layer . 

. 1 
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133- The integrated ciicuit of claim 130, wherein: 

the first accommodc ting buffer layer and the first 

monocrystalline semiconductor layer have a lattice 
mismatch no greater than approximately 2.0% and a 
thickness of th(i first monocrystalline 
semiconductor l<Lyer is at least approximately 20 
nm; and 

the second accommodc it ing buffer layer and the second 
' monocrystalline semiconductor layer have a lattice 
mismatch no greatier than approximately 2.0% and a 
thickness of the second monocrystalline 
semiconductor layer is at least approximately 20 
nm. 



Ill 

tea? 



15 134. The integrated, circuit of claim 13 0, further 

a^line Group IV substrate 
underlying the first: aj^^ommodating buffer layer. 



20 
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135 An integrated circuit comprising: 
an accommodating buffer layer; and 

active devices^ wherein all the active devices lie at 
least partially within or over a monocrystalline 
compound semicondv ctor layer that overlies the 
accommodating buffer layer. 

136. The integrated circuit of claim 135, wherein: 
the integrated circuit includes electronic 
component s; 

the electronic compone its include the active devices 
active and at least i one other component; and 

all the electronic components lie at least partially 
within or over a monocrystalline compound 
semiconductor layer that overlies the 
accommodating buffer layer. 



35 
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137. The integrated circLiit of claim 135, wherein the 

compound semiconducto:: layer has a crystal orientation 

that is rotated by ap])roximately 45® with respect to a 
crystal orientation o:: the accommodating buffer layer. 



138. The integrated circi 

comprising a monocryst.all 
substrate that underl 
layer. 



yes 



circxiit 



139. The integrated 

monocrystalline Group 
is at least 



approximat ely 
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it of claim 135, further 

ine Group IV semiconductor 
the accommodating buffer 



of claim 138, wherein the 
IV semiconductor substrate that 
300 millimeters wide. 



140. The integrated circv^ of claim 138, wherein the 

^eisy^lia^' a crystal orientation . 
that is rotated by approximately 45** with respect to a 
crystal orientation o£-^he monocrystalline Group IV 
semiconductor substrate. 



it of claim 138, wherein the 
a feature seleicted from a group 



Ls rotated by approximately 45** 
crystal orientation of the 
roup IV semiconductor sxibstrate; 



141. The integrated circu 
integrated circuit has 
consisting of : 
the accommodating buf|fer layer has a crystal 
orientation that 
with respect to a 
monocrystalline G; 
and 

the accommodating bufjfer layer and the 

monocrystalline G:roup IV semiconductor substrate 
have a lattice miismatch no greater than 
approximately 2.0% and a thickness of the 
accommodating bufjier layer is at least 
approximately 20 nm. 
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142 • The integrated circuit of claim 138, wherein: 



the accommodating 



buffer layer has a crystal 



orientation taat is rotated by approximately 45* 
with respect to a crystal orientation of the 
monocrystallicie Group IV semiconductor substrate; 
and 

buffer layer and the 
monocrystalliie Group IV semiconductor substrate 
have a latticsa. mismatch no greater than 
approximately /2.0% and a thickness of the 
buffer layer is at least 
20 nm. 



the accommodating 



accommodating 
approximately 



143 . The integrated c 
accommodating buff; 
compound semicondu 



ircuit of claim 135, wherein the 
sr layer and the monocrystalllne 
2tor layer have a lattice mismatch no 
greater than approximately 2.0% and a thickness of the 
monocrystalline conpound semiconductor layer is at 
least approximately 20 nm. 



